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(57)Abstract: 

PROBLEM TO BE SOLVED: To build a power circuit 
having simple and thin structure and including 
semiconductor switching elements in a circuit 
constituent, enhance heat dissipation of the element and 
allow efficient manufacturing of the circuit constituent. 
SOLUTION: In the circuit constituent, a plurality of bus 
bars 11, 12, 14 constituting the power circuit adhere to a 
surface of a control circuit board 20, and the 
semiconductor switching elements are implemented on 
the bus bars. The circuit constituent can be 
manufactured by using a method in which a metal bus 
bar constituting plate 10 having connected bus bars 
adheres to the control circuit board 2, the semiconductor 
elements are implemented and the bus bars are 

separated BEST AVAILABLE COPY 




http://wwwl 9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAJXaONgDA41 5 1 6403 9P1 .htm 7/10/2006 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 04.03.2004 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwwl 9.ipdl.ncipi.go jp/PAl/result/detail/main/wAAAJXaONgDA4 1 5 1 64039P1 .htm 7/1 0/2006 



JP,2003-164039,A [CLAIMS] Page 1 of 3 



* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] The circuitry object characterized by having two or more bus bars which constitute a power 
circuit, the solid-state-switching component prepared all over that power circuit, and the control circuit 
substrate which controls the drive of this solid-state-switching component, pasting the front face of said 
control circuit substrate where said bus bar is located in a line on an abbreviation same flat surface, and 
mounting said solid-state-switching component in the both sides of said bus bar and control circuit 
substrate. 

[Claim 2] The circuitry object characterized by connecting some terminals of said solid-state-switching 
component to the field which said bus bar pastes up among the fields of this control circuit substrate, 
and the field of the opposite side, and connecting another terminal of the solid-state-switching 
component concerned to said bus bar through said through tube in a circuitry object according to claim 1 
while a through tube is prepared in said control circuit substrate. 

[Claim 3] It is the circuitry object characterized by mounting the body of the solid-state-switching 
component concerned on a bus bar in the condition that said solid-state-switching component has an 
energization terminal at the rear face of that body in a circuitry object according to claim 2, the through 
tube of the magnitude which can insert the body of said solid-state-switching component in said control 
circuit substrate is prepared, and the energization terminal of the rear face of a body of said solid-state- 
switching component contacts said bus bar through this through tube. 

[Claim 4] The circuitry object characterized by constituting the terminal connected with an external 
circuit in a circuitry object according to claim 1 to 3 when two or more bus bars project in the side from 
said control circuit substrate. 

[Claim 5] The circuitry object characterized by the sense which the bus bar which constitutes said 
terminal is the same direction mutually, and carries out an abbreviation rectangular cross to said control 
circuit substrate in a circuitry object according to claim 4 bending. 

[Claim 6] The circuitry object characterized by forming the connector by preparing housing which 
consists of an insulating material in the perimeter of said terminal in a circuitry object according to 
claim 5. 

[Claim 7] The circuitry object characterized by forming some [ at least ] housing in this case and one 
while having the case which consists of an insulating material and contains said bus bar and a control 
circuit substrate in a circuitry object according to claim 6. 

[Claim 8] The circuitry object characterized by carrying out the closure of that interior by the potting 
agent after opening of this bulkhead has been closed by covering while the bulkhead which encloses the 
field which contains said solid-state-switching component in said case in a circuitry object according to 
claim 7 is set up. 

[Claim 9] Said two or more bus bars are circuitry objects characterized by constituting the power 
distribution circuit which outputs the power supplied to said input terminal from said output terminal to 
said each electrical load including two or more output terminals connected to the input terminal by 
which said terminal is connected to a power source, and electrical load in a circuitry object according to 
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claim 4 to 8. 

[Claim 10] Said terminal is a circuitry object characterized by connecting electrically the bus bar which 
constitutes this signal input terminal to the control circuit established in said control circuit substrate 
including the signal input terminal into which a command signal is inputted from the exterior in a 
circuitry object according to claim 4 to 9. 

[Claim 11] The circuitry object characterized by preparing radiator material in a said control circuit 
substrate and opposite side on both sides of said bus bar, and connecting said bus bar to this radiator 
material through an insulating layer in a circuitry object according to claim 1 to 10. 
[Claim 12] Two or more bus bars which constitute a power circuit, and the solid-state-switching 
component prepared all over the power circuit, The bus bar formation process which is the approach of 
manufacturing the circuitry object equipped with the control circuit substrate which controls the drive of 
this solid-state-switching component, and forms a metal bus bar configuration plate with the 
configuration where said bus bars were connected, The mounting process which mounts said solid-state- 
switching component to the both sides of the predetermined bus bar contained in said bus bar 
configuration plate, and said control circuit substrate after the adhesion process which pastes up this bus 
bar configuration plate and said control circuit substrate, and this adhesion process, The manufacture 
approach of the circuitry object characterized by including the separation process which separates bus 
bars after said adhesion process. 

[Claim 13] In the manufacture approach of a circuitry object according to claim 12, the bus bar 
configuration plate formed with said bus bar formation process It is what has the configuration where 
the bus bar component is located in a line inside the outer frame, and a part of these bus bar components 
[ at least ] were connected with said outer frame. It is the manufacture approach of the circuitry object 
which said adhesion process pastes up said control circuit substrate on the part inside the outer frame in 
said bus bar configuration plate, and is characterized by said separation process being a thing including 
the process which cuts between said outer frames and said bus bar components. 
[Claim 14] The bus bar configuration plate formed with said bus bar formation process in the 
manufacture approach of a circuitry object according to claim 13 is the manufacture approach of a 
circuitry object that this part is characterized by having the configuration located outside the field which 
said control circuit substrate pastes up by having the part which connects said bus bar components 
directly. 

[Claim 15] It is the manufacture approach of the circuitry object characterized by including the process 
from which said adhesion process applies adhesives by printing on said control circuit substrate in the 
manufacture approach of a circuitry object according to claim 12 to 14. 

[Claim 16] It is the manufacture approach of the circuitry object characterized by being what connects 
other terminals of said solid-state-switching component to a bus bar through the through tube which 
connected some terminals of a solid-state-switching component to the field where said bus bar pastes up 
said mounting process among the fields of said control circuit substrate in the manufacture approach of a 
circuitry object according to claim 12 to 15, and the field of the opposite side, and was prepared in the 
control circuit substrate concerned. 

[Claim 17] The manufacture approach of the circuitry object characterized by giving the thickness of 
said control circuit substrate, and the level difference of an abbreviation EQC in the manufacture 
approach of a circuitry object according to claim 16 between the terminal beforehand connected to said 
control circuit substrate among said solid-state-switching components in front of said mounting process, 
and the terminal connected to said bus bar. 

[Claim 18] The manufacture approach of the circuitry object characterized by including the bending 
process which forms the terminal connected with an external circuit by bending two or more bus bars 
which project in the side from said control circuit substrate in the condition after said adhesion process 
in the manufacture approach of a circuitry object according to claim 12 to 17 to the sense which is the 
same direction mutually and carries out an abbreviation rectangular cross to said control circuit 
substrate. 

[Claim 19] The manufacture approach of the circuitry object characterized by including the connector 
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formation process which prepares housing which consists of an insulating material in the perimeter of 
the terminal, and forms a connector after said bending process in the manufacture approach of a circuitry 
object according to claim 18. 

[Claim 20] The manufacture approach of the circuitry object characterized by including the process 
which connects the pasted-up bus bar with said control circuit substrate through an insulating layer at 
radiator material in the manufacture approach of a circuitry object according to claim 12 to 19. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the circuitry object which has simultaneously the bus 
bar which constitutes a power circuit, and the control circuit substrate which controls the drive of the 
solid-state-switching component prepared all over the power circuit, and its manufacture approach. 
[0002] 

[Description of the Prior Art] As a means to distribute power to each electronic unit from a common 
mounted power source conventionally, by carrying out the laminating of two or more bus bar substrates, 
the circuit for power distribution is constituted and, generally the electric junction box which built the 
fuse and the relay switch into this is known. 

[0003] Furthermore, the thing which it replaced [ thing ] with said relay and made solid-state-switching 
components, such as FET, intervene between an input terminal and an output terminal that a 
miniaturization and the high-speed switching control of this electric junction box should be realized in 
recent years has come to be developed. 

[0004] For example, while equipping JP,10-35375,A with the bus bar substrate which forms a current 
circuit, FET as a solid-state-switching component incorporated all over that current circuit, and the 
control circuit substrate which controls actuation of this FET Making said bus bar substrate and control 
circuit substrate of each other estrange, arrange to two steps of upper and lower sides, and FET is 
prepared between them. While connecting the drain terminal and source terminal of this FET to said bus 
bar substrate, the electric junction box which connected the gate terminal of the FET concerned to said 
control circuit substrate is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] In the electric junction box shown in said official report, at 
least two substrates, a bus bar substrate and a control circuit substrate, are required, and moreover, 
mutual alienation of these substrates must be carried out, it must arrange in three dimensions, and only 
the tooth space which arranges FET must be secured among both substrates. Therefore, although it can 
miniaturize rather than a conventional relay-type electric junction box by installation of the FET 
concerned, miniaturization complicated [ a whole configuration ] and sufficient cannot be performed, 
especially has been the technical problem that reduction of height dimensions is big. 
[0006] Moreover, in said electric junction box, since FET is arranged between the bus bar substrate and 
the control circuit substrate, it tends to be filled with the heat which FET emits among both substrates, 
and it is necessary to take structure complicated for the heat dissipation. 

[0007] Furthermore, in said electric junction box, while connecting the drain terminal and source 
terminal of FET to a lower bus bar substrate, in order to have to connect a gate terminal to an upper 
control circuit substrate, the setting-up activity of the whole electric junction box is complicated, 
automation is difficult and the improvement is also desired. 

[0008] This invention aims at offering the circuitry object which can build the power circuit which 
contains solid-state-switching components, such as FET, with simple and thin structure in view of such a 
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situation, and is excellent in the heat dissipation nature of the solid-state-switching component 
concerned, and offering further the approach that the circuitry object can be manufactured efficiently. 
[0009] 

[Means for Solving the Problem] As said The means for solving a technical problem, this invention is 
equipped with two or more bus bars which constitute a power circuit, the solid-state-switching 
component prepared all over that power circuit, and the control circuit substrate which controls the drive 
of this solid-state-switching component, where said bus bar is located in a line on an abbreviation same 
flat surface, it pastes it up on the front face of said control circuit substrate, and said solid-state- 
switching component is mounted in the both sides of said bus bar and control circuit substrate. 
[0010] Since the front face of a control circuit substrate is pasted where two or more bus bars which 
constitute a power circuit from this configuration are located in a line on an abbreviation same flat 
surface, and the solid-state-switching component is mounted in the both sides of the bus bar and a 
control circuit substrate concerned The height dimension (thickness dimension) of the whole circuitry 
object is very small. Again The wiring material for connecting to each substrate the bus bar substrate 
(what held the bus bar by the insulating substrate) and solid-state-switching component which were 
needed in the conventional electric junction box becomes unnecessary fundamentally (however, in this 
invention, material is not prevented from this being wiring used partially.). . therefore, the electric 
junction box by which a bus bar substrate and a control circuit substrate estrange, and are arranged like 
before, and the solid-state-switching component is connected to both substrates — comparing — a whole 
configuration — large — thin-shape-izing — and it is simplified. 

[001 1] What is necessary is just to consider as the configuration in which terminal of the solid-state- 
switching component concerned another [ that some terminals of said solid-state-switching component 
are connected to the field of the field which said bus bar pastes up among the fields of this control circuit 
substrate while a through tube is prepared in said control circuit substrate in order to mount said solid- 
state-switching component in the both sides of a bus bar and control circuit substrate concretely for 
example, and the opposite side ] is connected to said bus bar through said through tube. According to 
this configuration, it becomes possible to mount a solid-state-switching component in the both sides of a 
control circuit substrate and a bus bar with the simple configuration which prepares the proper place of a 
control circuit substrate a through tube, with thin structure maintained. 

[0012] In that case, said solid-state- switching component has that more desirable by which the body of 
the solid-state-switching component concerned is mounted on the bus bar in the condition that have an 
energization terminal at the rear face of that body, the through tube of the magnitude which can insert 
the body of said solid-state-switching component in said control circuit substrate is prepared, and the 
energization terminal of the rear face of a body of said solid-state-switching component contacts said 
bus bar through this through tube. While according to this configuration the parts in which a solid-state- 
switching component is mounted, and the terminals which project from a solid-state- switching 
component body decrease in number so that the energization terminal prepared in the rear face of a body 
of a solid-state-switching component may contact a direct bus bar, and a configuration is simplified 
more, the mounting process of a solid-state-switching component is also simplified. 
[0013] In this invention, although especially the concrete array of each bus bar is not asked, if the 
terminal connected with an external circuit when two or more bus bars project in the side from said 
control circuit substrate is constituted, connection with the power circuit and external circuit which are 
formed with the bus bar concerned will become easy. 

[0014] Furthermore, while the occupancy area of the whole circuitry object decreases by the 
configuration bent by the sense which the bus bar which constitutes said terminal is the same direction 
mutually, and carries out an abbreviation rectangular cross to said control circuit substrate, then the 
bending, it becomes that it is possible to connect external wiring material from the same direction to 
each terminal, and reduction of wiring tooth spaces and easy-ization of a wiring connection activity are 
achieved. 

[0015] Furthermore, it becomes possible to connect the terminal concerned and external wiring material 
more easily using the configuration in which the connector is formed, then the connector concerned by 
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preparing housing which consists of an insulating material in the perimeter of said terminal. 
[0016] Although said housing may be independent, it consists of an insulating material, and when it has 
the case which contains said bus bar and a control circuit substrate, components mark are further 
reduced by forming some [ at least ] housing in this case and one. 

[0017] About this case, while the bulkhead which encloses the field which contains said solid-state- 
switching component in the case concerned is set up, it is more desirable that that interior considers as 
the configuration by which the closure is carried out at the potting agent after opening of this bulkhead 
has been closed by covering. This configuration can perform waterproofing of each solid-state-switching 
component with simple structure. 

[0018] When [ that ] the power distribution circuit which distributes power to two or more electrical 
loads, for example from a common power source as a power circuit which said bus bar forms is suitable, 
said two or more bus bars shall just constitute the power distribution circuit which outputs the power 
supplied to said input terminal from said output terminal to said each electrical load including two or 
more output terminals connected to the input terminal by which said terminal is connected to a power 
source, and electrical load. 

[0019] Moreover, it is possible to include the signal input terminal by which a command signal is 
inputted into said terminal from the exterior, and a predetermined command signal can be inputted into 
the control circuit in which the bus bar which constitutes the signal input terminal concerned in that case 
is prepared by said control circuit substrate to the control circuit substrate concerned with the easy 
configuration which connects electrically. 

[0020] Moreover, in the circuitry object concerning this invention, on both sides of said bus bar, radiator 
material is prepared in a said control circuit substrate and opposite side, and it becomes possible to raise 
further the configuration in which said bus bar is connected to this radiator material through the 
insulating layer, then its heat dissipation nature. 

[0021] Moreover, two or more bus bars with which this invention constitutes a power circuit and the 
solid-state-switching component prepared all over the power circuit, The bus bar formation process 
which is the approach of manufacturing the circuitry object equipped with the control circuit substrate 
which controls the drive of this solid-state-switching component, and forms a metal bus bar 
configuration plate with the configuration where said bus bars were connected, The mounting process 
which mounts said solid-state-switching component to the both sides of the predetermined bus bar 
contained in said bus bar configuration plate, and said control circuit substrate after the adhesion process 
which pastes up this bus bar configuration plate and said control circuit substrate, and this adhesion 
process, The separation process which separates bus bars after said adhesion process is included. 
[0022] Since he is trying to paste up the bus bar configuration plate and control circuit substrate of the 
configuration where bus bars were connected according to this manufacture approach, the power circuit 
of normal can be easily built by being able to paste coincidence to a control circuit substrate, 
maintaining two or more bus bars at a predetermined array, and separating bus bars after that. Moreover, 
since the mounting process of a solid-state-switching component is performed after the bus bar and the 
control circuit substrate have pasted up, it is possible to mount a solid-state-switching component in the 
both sides of a bus bar and a control circuit substrate at a single process, and working efficiency is 
simplified by leaps and bounds compared with what connects the terminal of a solid-state-switching 
component to the bus bar substrate which estranges mutually and is arranged like before, and a control 
circuit substrate according to an individual. 

[0023] In addition, it separates from the mounting process after said adhesion process, and the sequence 
is not asked about a process. 

[0024] In this approach, the bus bar configuration plate formed with said bus bar formation process It is 
what has the configuration where the bus bar component is located in a line inside the outer frame, and a 
part of these bus bar components [ at least ] were connected with said outer frame. Said adhesion 
process pastes up said control circuit substrate on the part inside the outer frame in said bus bar 
configuration plate, and said separation process has a more desirable thing including the process which 
cuts between said outer frames and said bus bar components. According to this approach, since the bus 
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bar configuration plate contains the outer frame, rigidity is high, and adhesion with that part control 
circuit substrate becomes easy. And after adhesion can build a suitable power circuit easily by separating 
the outer frame concerned from a bus bar component. 

[0025] Moreover, the bus bar configuration plate formed with said bus bar formation process may have 
the part which connects said bus bar components directly. In that case, when the bond part concerned 
considers as the configuration located outside the field which said control circuit substrate pastes up, 
said bond part can be cut without difficulty after adhesion with a control circuit substrate. 
[0026] As for said adhesion process, what includes the process which applies adhesives by printing on 
said control circuit substrate, for example is desirable, and, thereby, adhesion with a control circuit 
substrate and a bus bar configuration plate can be performed efficiently. 

[0027] What connects other terminals of said solid-state-switching component to a bus bar through the 
through tube which connected some terminals of a solid-state-switching component to the field which 
said bus bar pastes up among the fields of said control circuit substrate, and the field of the opposite side 
as said mounting process, and was prepared in the control circuit substrate concerned is suitable. 
According to this configuration, it becomes possible to mount a solid-state-switching component in 
coincidence from an one direction to the both sides of a control circuit substrate and a bus bar. 
[0028] In that case, in front of said mounting process, beforehand, if the thickness of said control circuit 
substrate and the level difference of an abbreviation EQC are given between the terminal connected to 
said control circuit substrate among said solid-state-switching components, and the terminal connected 
to said bus bar, each terminal concerned can be respectively mounted in the both sides of a control 
circuit substrate and a bus bar as it is irrespective of the thickness of the control circuit substrate 
concerned, without producing deformation with each terminal of a solid-state-switching component 
impossible for. Therefore, the stress of each terminal after mounting is reduced sharply. 
[0029] Moreover, as for the approach concerning this invention, it is more desirable to include the 
bending process which forms the terminal connected with an external circuit by bending two or more 
bus bars which project in the side from said control circuit substrate in the condition after said adhesion 
process to the sense which is the same direction mutually and carries out an abbreviation rectangular 
cross to said control circuit substrate. By performing such a bending process, it becomes possible to 
connect external wiring material from an one direction to each terminal, and the connection is 
simplified. 

[0030] Furthermore, it becomes possible after said bending process to make connection with external 
wiring material more easily using the connector concerned by performing the connector formation 
process which prepares housing which consists of an insulating material in the perimeter of the terminal, 
and forms a connector. 

[003 1] Moreover, it becomes possible to acquire the circuitry object which was further excellent in heat 
dissipation nature by performing the process which connects the pasted-up bus bar with said control 
circuit substrate through an insulating layer at radiator material. 
[0032] 

[Embodiment of the Invention] The gestalt of desirable operation of this invention is explained based on 
a drawing. In addition, although the manufacture approach of the circuitry object which constitutes the 
power distribution circuit which distributes the power supplied here from the common power source 
carried in a car etc. to two or more electrical loads is shown, the application of the circuitry object 
concerning this invention can be widely applied, when a solid-state-switching component performs an 
on-off change-over of the energization not only in this but a power circuit. 

[0033] 1) When bus bar ****** manufactures said circuitry object more nearly first, form the bus bar 
configuration plate 10 as shown in drawing 1 . 

[0034] The bus bar 1 1 for input terminals of two or more sheets which the bus bar configuration plate 10 
of illustration has the rectangle- like outer frame 16, and constitutes an input terminal to the inside field, 
While the bus bar of a large number containing the bus bar 12 for output terminals of two or more sheets 
which constitutes an output terminal, and two or more bus bars 14 for signal input terminals is arranged 
by the predetermined pattern It is in the condition that it was connected with said outer frame 16 by the 
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bond part 1 8 with a suitable small bus bar, and specific bus bars were linked by the small bond part 18. 
[0035] Although it is arranged in the example of drawing so that edge 1 la of the bus bar 1 1 for input 
terminals and outside edge 14a of the bus bar 14 for signal input terminals may be located in a line with 
the left-hand side of the bus bar configuration plate 10 and all edge 12a of all of a list and the bus bar 12 
for output terminals may be located in a line with the right-hand side of the bus bar configuration plate 
10, said each bus bar edges 11a, 12a, and 14a are the free edges which are not connected with an outer 
frame 16. 

[0036] This bus bar configuration plate 10 can be simply formed by piercing the metal plate of a single 
by press working of sheet metal. 

[0037] It is not necessary to necessarily include said outer frame 16. However, while the rigidity of the 
bus bar configuration plate 10 whole increases and adhesion with that part control circuit substrate 20 
becomes easy by including this outer frame 16, that handling can be easily performed by grasping an 
outer frame 16, without hurting one's body of a bus bar. And after adhesion can build a suitable power 
circuit easily by separating the outer frame concerned from a bus bar component. 
[0038] 2) Paste up the control circuit substrate 20 on one side ( drawing 1 top face) of the adhesion 
process aforementioned bus bar configuration plate 10, and consider as the condition of drawing 2 . 
[0039] This control circuit substrate 20 can be constituted including the control circuit which controls 
the switching operation of below-mentioned FET (solid-state-switching component)30 by the usual 
printed circuit board (that by which the printed circuit of the conductor which constitutes a control 
circuit was carried out to the insulating substrate). In the example of drawing, that the whole thin-shape- 
izing and whole waterproofing disposition top should be promoted further, the control circuit substrate 
20 of the shape of a sheet with very small (for example, 0.3mm) thickness is used, and two or more 
through tubes 22 are prepared for the proper place of this control circuit substrate 20. This through tube 
22 is for mounting said FET30 on a bus bar, and mentions that detail later. 

[0040] The appearance of said control circuit substrate 20 is made smaller than the appearance of the 
bus bar configuration plate 10, and it is made for especially substrate right-and-left width of face to 
become sufficiently smaller than the bus bar configuration plate 10. Specifically by pasting up this 
control circuit substrate 20 on the central part of the bus bar configuration plate 10 like illustration 
While edge 1 la of the bus bar 1 1 for input terminals and edge 14a of the bus bar 14 for signal input 
terminals project on the left outside from this bus bar configuration plate 20 and edge 12a of the bus bar 
12 for output terminals projects on a projection and the right outside It is made exposed [ all the bond 
parts 18 ] to the outside of the control circuit substrate 20 ( drawing 2 ). 

[0041] In order to paste up this control circuit substrate 20 on the bus bar configuration plate 10, it is 
possible to use various technique. The example is shown below. 

[0042] ** Prepare a conductor pattern in front flesh-side both sides of the control circuit substrate 20, 
apply adhesives to a pattern or the bus bar configuration plate 1 0 the rear- face side of them ( drawing 1 
on), and paste up the rear-face side pattern concerned on a bus bar top face. In this case, to the rear- face 
side of the control circuit substrate 20 concerned, only the pattern used as the bus bar pasted up on this 
and same electric potential is ****(ed). 

[0043] ** Apply insulating adhesives to the rear face of the control circuit substrate 20, or the top face 
of a bus bar configuration plate, and form an insulating layer between the control circuit substrate 20 and 
each bus bar with these adhesives. In addition, when the control circuit substrate 20 includes a through 
hole, it is made for said insulating adhesives not to adhere to the through hole concerned (detail after- 
mentioned). 

[0044] ** Apply adhesives only to the rear-face edge of the control circuit substrate 20, and paste a bus 
bar top face. In this case, an adhesion field serves as only the edge concerned, and in the field of that 
inside, since the control circuit substrate 20 and a bus bar become free mutually, that component stress is 
eased. 

[0045] Also in any of** of a more than, **, and **, adhesives can be applied by printing and can 

promote the increase in efficiency of a production process, and automation by this. 

[0046] 3) Mount FET30 in the both sides of the control circuit substrate 20 concerned and the bus bar 
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configuration plate 10 as a solid-state-switching component using the through tube 22 prepared in the 
mounting process aforementioned control circuit substrate 20. 

[0047] As shown in drawing 4 , FET30 used here contains the abbreviation rectangular parallelepiped- 
like body 32 and at least three terminals (the drain terminal of figure abbreviation, the source terminal 
34, and gate terminal 36). The drain terminal was prepared in the rear face of said body 32 among the 
terminals concerned, and the source terminal 34 and the gate terminal 36 were projected from the side 
face of a body 32, and have extended caudad. 

[0048] Corresponding to this FET30, rectangle-like partial 22a which can insert in the body 32 of said 
FET30, and extension partial 22b which is prolonged in the predetermined direction from this rectangle- 
like partial 22a, and has the configuration which can insert in the source terminal 34 of said FET30 are 
included in each through tube 22 of the control circuit substrate 20. And the drain terminal in the rear 
face of the FET body 32 is directly contacted on the top face of the bus bar 1 1 for input terminals in the 
bus bar configuration plate 1 0 through said rectangle-like partial 22a, the FET body 32 is mounted on 
the bus bar 1 1 concerned, the source terminal 34 of FET30 is connected to the bus bar 12 for output 
terminals through said extension partial 22b, and the gate terminal 36 of FET30 is connected to the 
suitable conductor pattern on the control circuit substrate 20. 

[0049] That is, at this mounting process, FET30 can carry out coincidence mounting from the bottom to 
the both sides of the control circuit substrate 20 and each bus bar altogether, and its assembly-operation 
effectiveness improves by leaps and bounds compared with the approach of connecting FET30 to both 
substrates separately through wiring material in the location between a bus bar substrate and a control 
circuit substrate, respectively like before. 

[0050] This mounting process can be simply carried out only by applying melting solder by printing etc. 
for example, in each through tube 22, and carrying FET30 on it. 

[0051] In addition, in performing this mounting process, it is more desirable to give the thickness of the 
control circuit substrate 20 and the level difference t of an abbreviation EQC between the source 
terminal 34 and a gate terminal 36 beforehand, as shown in drawing 4 . If it does in this way, 
irrespective of the thickness of the control circuit substrate 20 concerned, each terminals 34 and 36 
concerned can be respectively mounted in the bus bar 12 for output terminals, and the control circuit 
substrate 20 as they are, without producing deformation with the both-ends children 34 and 36 
impossible for, and the stress of each terminal after mounting will be reduced sharply. 
[0052] Moreover, when the bus bar which should be carried out direct continuation to the control circuit 
of the control circuit substrate 20 exists in the bus bar contained in the bus bar configuration plate 10, a 
suitable projection is made to take out from the bus bar concerned, and you may make it solder the 
projection concerned to the control circuit substrate 20 side, as shown in the A section of drawing 5 . 
[0053] 4) As shown in drawing 6 , bend upward the bus bar edge (the edges 1 la, 12a, and 14a of bus 
bars 11, 12, and 14 are included at least by a diagram.) which projects on right-and-left both the outsides 
from the bending process control circuit substrate 20, and form the terminal connected with an external 
circuit. By performing such a bending process, it becomes possible to connect external wiring material 
from an one direction to each terminal, and the connection is simplified. 
[0054] 5) Housing wearing process (the 1 [ like connector ******]) 

As shown in drawing 7 , the housing 40 which consists of insulating materials, such as synthetic resin, is 
fixed to the perimeter of two or more signal input terminals (it is edge 14a of the bus bar 14 for signal 
input terminals by a diagram, and has ranked with the horizontal single tier), and a connector is formed 
in it. The projection 42 for making it engage with the below-mentioned case 50 is formed in the side 
face of this housing 40. 

[0055] 6) Separate the bus bars in the separation process aforementioned bus bar configuration plate 10 
with a press etc., and complete a power circuit. What is necessary is to cut the bond part 18 exposed to 
the outside of the control circuit substrate 20, and just to specifically remove it. An outer frame 16 will 
also be inevitably removed from a circuitry object by removal of this bond part 18. In the condition after 
this separation process, the whole height dimension (thickness dimension) is stopped very small almost 
on a par [ occupancy area ] with the area of the control circuit substrate 20. Although its thing [ using it, 
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even when it is independent ] is possible for this circuitry object, by adding further a below-mentioned 
case 50 and the below-mentioned radiator material 60, it becomes possible [ raising waterproofhess and 
heat dissipation nature more ], and can acquire the suitable circuit object for the power distributor for 
cars etc. 

[0056] In addition, this separation process may be performed before said processes 3-5. However, when 
the bus bar edges 11a, 12a, and 14a which constitute a terminal are connected with an outer frame 16 or 
other bus bars, it is necessary to perform a separation process first. 
[0057] 7) Case wearing process (the 2 [ like connector ♦*****]) 

The case 50 ( drawing 9 ) which consists of insulating materials, such as synthetic resin, is further put 
from the bottom to the circuitry object acquired at the separation process of 6). Opening of this case 50 
is turned down, it has a wrap configuration for said control circuit substrate 20 whole from the bottom, 
opening which opens said FET30 up is prepared in that center, and the bulkhead 52 is set up upward 
from the periphery of this opening. That is, this bulkhead 52 has surrounded the field containing said 
FET30. 

[0058] Tubed housing 54 and the tubed housing applied part 56 which carry out opening up and down 
are formed in right-and-left both the edges (part of right-and-left both the outsides of a bulkhead 52) of 
this case 50 at a case 50 and one. Housing 54 is formed in two or more places, surrounds edge 11a (input 
terminal) of said bus bar 1 1 for input terminals, and edge 12a (output terminal) of the bus bar 12 for 
output terminals according to an individual, respectively, and constitutes a connector with these 
terminals. The housing applied part 56 is formed in the location corresponding to said housing 40 
(housing surrounding a signal input terminal), said housing 40 is inserted from the bottom into this 
housing applied part 56, and when the projection 42 of the side attachment wall of this housing 40 
engages with the upper limit of the housing applied part 56, a bus bar and the control circuit substrate 20 
are stopped by the case 50. 

[0059] It is possible to connect a terminal and an external circuit concerned simply by combining the 
connector prepared in the terminal of the wire harness ****(ed) by the car as opposed to the connector 
which consisted of this structure with said each terminal and housing 40 and 54. 
[0060] In addition, from case 50 order both ends, two or more fin coverings 58 on a par with right and 
left have projected downward. 

[0061] 8) Paste up the top face 64 of the radiator material 60 as shown in the inferior surface of tongue 
of radiator material connection process aforementioned each bus bar at drawing 10 , and make both 
coalesce. 

[0062] The radiator material 60 was formed with the ingredient the whole excelled [ ingredient ] in the 
thermal conductivity of an aluminum system metal etc., and had the flat top face 64, and the fin 62 of 
two or more sheets on a par with right and left has projected it downward from the inferior surface of 
tongue. The location of each fin 62 corresponds with the location of the fin covering 58 in said case 50, 
and the longitudinal direction both ends of each fin 62 are covered with wearing of this radiator material 
60 with said fin covering 58. 

[0063] As for adhesion with this radiator material 60 and bus bar, it is desirable that the following 
procedures perform, for example. 

[0064] ** Form the insulating layer of a thin film by making the top face 64 of the radiator material 60 
apply and dry the insulating adhesives which consist of epoxy system resin. 

[0065] ** Apply adhesives with thermal conductivity it is softer than the ingredient which constitutes 
this insulating layer in piles, and high (for example, thing of the shape of grease like silicone system 
adhesives) on said insulating layer, or apply the adhesives concerned to a bus bar side, and paste up said 
bus bar with these adhesives. 

[0066] Here, although the insulating layer of ** is not necessarily required, a positive electric insulation 
is securable [ stopping the amount of the adhesives (adhesives which were soft and were excellent in 
thermal conductivity) used of expensive ** to the minimum ] with formation of the insulating layer 
concerned. Moreover, the insulating layer of** can also be formed by sticking an insulation sheet for 
example, on the top face 64 of the radiator material 60. 
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[0067] In addition, when what should be grounded in a bus bar is contained, the stop of the radiator 
material 60 is ****ed and carried out to this bus bar, it fixes to it, and you may make it connect the 
radiator material 60 concerned to a ground. 

[0068] Moreover, it is desirable to prepare the engagement section which engages with a case 50 and the 
radiator material 60 mutually in addition to adhesion with said bus bar and radiator material 60, and to 
fix the radiator material 60 also to the case 50 concerned. Furthermore, the waterproofhess of a circuitry 
object is further raised by making the sealant which consists of silicone rubber etc. intervene between 
cases 50 and the radiator material 60 concerned. 

[0069] 9) Seal the inside of a bulkhead 52 by what (for example, oscillating welding is carried out) the 
covering 70 as shown in the upper limit of the potting process aforementioned bulkhead 52 at drawing 
11 is put, and both are joined for. Furthermore, as shown in drawing 12 , the inside of a bulkhead 52 is 
closed by pouring in a suitable potting agent from the potting agent inlet 72 established in covering 70. 
By this, the waterproofing effectiveness of a circuitry object will be heightened further. 
[0070] In the circuitry object manufactured as mentioned above, by connecting a power source to the 
input terminal (edge 1 la of the bus bar 1 1 for input terminals), and connecting electrical load to an 
output terminal (edge 12a of the bus bar 12 for output terminals) While the power distribution circuit 
which distributes power to suitable electrical load from said power source is built By controlling 
actuation of FET14 prepared in the middle of the power distribution circuit concerned by the control 
circuit included in the control circuit substrate 20, on-off control of energization of said power 
distribution circuit will be performed. 

[0071] In addition, although insulating adhesives may be applied only to either of these fields in said 
adhesion process when applying insulating adhesives to the rear face of the control circuit substrate 20, 
or the top face of a bus bar configuration plate, as it is shown in drawing 13 , it is a bus bar (although 
only the bus bar 1 1 for input terminals is illustrated as an example by a diagram, it is the same about 
other bus bars.). It is below the same. More positive adhesion can be performed if adhesives 80 are 
applied to the both sides of the edge subordinate side of the part and the control circuit substrate 20 
which lap with the control circuit substrate 20 on a top face. 

[0072] Moreover, in having the through hole connection 24 as the control circuit substrate 20 shows to 
drawing 14 , it can perform adhesion with the control circuit substrate 20 and a bus bar 11, securing 
electrical connection dependability by avoiding the through hole connection 24 concerned and arranging 
adhesives 80, as shown in this drawing. 

[0073] This point is also the same as when connecting electrically a bus bar 1 1 and the control circuit 
substrate 20 with soldering using the through hole connection 24. For example, what is necessary is for 
what is necessary to be to arrange adhesives 80 only before and after the through hole connection 24, 
when the difference of the width of face of the through hole connection 24 and the width of face D of a 
bus bar 1 1 is small (the bus bar width of face D is comparatively small), and just to arrange [ as shown 
in drawing 15 (a) ] adhesives 80 so that said through hole connection 24 may be surrounded when the 
bus bar width of face D is sufficiently large as shown in this drawing (b). 

[0074] Moreover, as shown in drawing 16 , also when connecting electrically the side face of a bus bar 
11, and the inferior surface of tongue of the control circuit substrate 20 with soldering 26, it is desirable 
to arrange adhesives 80, as the field of the soldering 26 is avoided. 

[0075] The circuitry object concerning this invention is not restricted to what was manufactured by the 
above approach, but can enjoy the effectiveness of the simplification and thin-shape-izing of a whole 
configuration by having the configuration in which a solid-state-switching component is mounted in 
these at least after the bus bar has pasted the front face of a control circuit substrate. 
[0076] Moreover, if the solid-state-switching component used in this invention contains the control 
terminal connected with the energization terminal connected to the power circuit side formed not only 
with said FET but with a bus bar at the control circuit substrate 20 side, it is widely applicable. 
[0077] 

[Effect of the Invention] As mentioned above, since this invention pastes up two or more bus bars which 
constitute a power circuit on the front face of a control circuit substrate and is made to mount a solid- 
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state-switching component in the both sides of the bus bar and a control circuit substrate concerned, it is 
effective in the ability to offer the circuitry object which could build the power circuit which contains a 
solid-state-switching component with simple and thin structure, and was excellent in the heat dissipation 
nature of the solid-state-switching component concerned. 

[0078] Furthermore, in manufacturing this circuitry object, after pasting up a metal bus bar configuration 
plate and a metal control circuit substrate with the configuration where bus bars were connected, the 
circuitry object concerned can be efficiently manufactured by performing mounting of a solid-state- 
switching component, and separation of bus bars. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the bus bar configuration plate and control circuit 
substrate which are used in the manufacture approach of the circuitry object concerning the gestalt of 
operation of this invention. 

[Drawing 2] It is the perspective view showing the condition of having pasted up said bus bar 
configuration plate and control circuit substrate. 

[Drawing 3] It is the perspective view showing the condition of having mounted FET in said bus bar 
configuration plate and a control circuit substrate. 

[Drawing 4] It is the enlarged section perspective view showing the mounting condition of said FET. 
[Drawing 5] It is the perspective view showing the direct continuation part of said bus bar configuration 
plate and control circuit substrate. 

[Drawing 6] It is the perspective view showing the condition of having bent the edge of the 
predetermined bus bar in said bus bar configuration plate up. 

[Drawing 7] It is the perspective view showing the condition of having prepared housing in the 
perimeter of the edge of the bent bus bar for signal input terminals, and having formed the connector. 
[Drawing 8] It is the perspective view showing the condition of having removed the outer frame from 
said bus bar configuration plate, and having separated bus bars. 

[Drawing 9] It is the perspective view showing the condition of having equipped with the case in said 
control circuit substrate and bus bar. 

[Drawing 10] It is the perspective view showing the circuitry object with which it was equipped with 
said case, and the radiator material with which this is equipped. 

[Drawing 11] It is the perspective view showing the circuitry object with which it was equipped with 
said radiator material, and covering with which the bulkhead of the case is equipped. 
[Drawing 12] It is the perspective view showing the process which pours in a potting agent from the 
potting inlet of covering with which it was equipped. 

[Drawing 13] It is the sectional view showing the example of the adhesives spreading field in said 
adhesion process. 

[Drawing 14] The bottom view in which (a) shows the example of an adhesives spreading field in case a 
through hole connection exists in a control circuit substrate in said adhesion process, and (b) are the A-A 
line sectional views of (a). 

[Drawing 15] (a) and (b) are the bottom views showing the example which avoids a through hole 
connection and applies adhesives. 

[Drawing 16] It is the bottom view showing the example which avoids a soldering connection and 
applies adhesives. 
[Description of Notations] 

10 Bus Bar Configuration Plate 

1 1 Bus Bar for Input Terminals 

12 Bus Bar for Output Terminals 
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14 Bus Bar for Signal Input Terminals 
16 Outer Frame 
18 Bond Part 

20 Control Circuit Substrate 
22 Through Tube 

30 FET (Solid-State-Switching Component) 
32 FET Body 

34 Source Terminal (Energization Terminal) 

36 Gate Terminal (Control Terminal) 

40 Housing 

50 Case 

52 Bulkhead 

54 Housing Formed in Case 

60 Radiator Material 

70 Covering 

72 Potting Agent Inlet 
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DRAWINGS 




[Drawing 3] 
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[Drawing 6] 
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[Drawing 7 ] 

12a 




[Drawing 9] 
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[Drawing 12] 
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[Drawing 14] 
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oaMI=S5t*tt. A^O. ai/^/i- tSO^llslKSffi 

fc/ / (/ <x/ \- $ sa^sffir-s^ Lfctffl) 

^^S^Wl^^FMt'Ef-S (tzt£L*&BJlX'ltfrfrZ>m 
X. «E*ro«fc5l-/\*X/<— atE<t©l^HeISSt5<!:AWBl 
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[0011] Bi&^m&x* vT>7m*£ 

Lf=*£¥S&{*X-l' ??>?at?-e«!M9B 
t / <X/ <-© -5 - 1 tfvsmiz ft 5 . 

[oo 1 2] *©i§^ ftrE*3M*X-< ^>yfj|^ 
I*. *0*f*0SBf=a*l||?-«*U tMBMftBK* 

3ifcX-f 'y^>$*ffc^©*#KE©S®aB^rt<liirE/<X 

-r v r & unb-r •sag^a y . mis** £ 

[0 0 13] *»HI::JSl*T» ©JUtftJStE 

$N±ttr::H*?&iMft<. ttsto/tx/t— *nKTE«WEiiMi 

[0 0 14] ttEBFF**MM-«'Ol/<— tfS 

lM=n IS til & T fe o r SiI12$iJ^I|HlK«telc« L TBSitX 

a if mi it BB*j£i*&i*a> sttti:. 
#j*fi=» Lxnum&tt$m - £ 

[0015] *e.i=, «n5ffl^-©sHi=«*tt^&tt* 

e»*tS c t let y $ 

i*t-ffls»ttt$«ky#aic»«-r-5ctA<Rriiii=JEt 

[0016] fr§B/N^v?>yi**?4ota>t?feor=fe,J: 
l**. tfeStt^&JSy. lh£/<;i/<— AttMBBBBB 

l=d>£ < £ t-ggO/xO 4»JiM-« C t let y . 

[0017] cro-^— xir-DL\rii. mm*— xicitriE 
¥*{*x<r ^^>^3ftT-*#t?tii«*isyfflt?R)f*SA< 



«^t-r*©*^ *y»$Li\ zmmmz* y. n* 

ft. 

[0 0 18] BE/<X/<— *<«Sj£-rft«*BB£ Lt 
i*. «*ii*iiro«»*>&a»a>*swa^i=**s» 

*ai=»tt$4iftA;bB?£«fta<iJlttf::ttlt£4ift£ 

»©aiaasrT-i£$#.. be«»©/<x/<— i*bea* 

ft^tB*-rSE«lHlK*mLT^5t,©<frtLl*J: 
[OO 1 9] *fc. SUEJa^f-lcl*. 

ffBBB&ticl=ttl*&*i.-CltftBffBBl::*mftl=Jfttt 
t--5fc*lt©fSS^j:«)5£-l? s attBftBB£Bl=$*LTHr 
3E©Ji^S^-£ A*-T ft w £ A<T? « ft„ 
[0020] *fc, *Bni=ft*BB*Jft{*l::£l*T. 
tWB/<X/<-$tt//-eME«HWBKS«tR»©fl!ll-St 
BBtttfttttbtu ^©ttBBtri::£BB$*-L-cBE 
tftttt&3iiTitft£jft&-r:h.tf. ^metKmi 

$ & Iz^tf) ft - £: tf*im\zt<i& . 

[0021] $fe*BBi*. maBB£&j£-rft«&* 

©/<X/\*-,t. *©m*BB4MZtSlf e,;h.ft#3?tt:X.1' 
•;/ ; ? i :>?'fS^ ; F■.»:. C©^<*X-f •y5 i >y^©S»)$ 
MB-*-ftMfliBBS£& £«g*fcBB«JS{*£§?it-f ft 

C©/<X/<-«jfttt&ttEBftBBSttfcett»-*- 

sMigi. c©»»xa«i=«rE^*{*x-f 

[0 0 2 2] c©§?it^iil-cfe*i.li, /<X/\*— |^±7b<-D 
«:^ofc©tt©/«X/<-«fiE«if!taiBKS«i:^»* 
-r-5<t-5l-LTt>-5©-C?, USt*©AX/<— ^Rlf^©E 

tA<i?^. A^o. ^ro^iz/<x/N*-s±^«jyin-rct 
i- <fc o r iE^©m*BK^ fismi-flt^-r -S C t A<T? # 

* 0 *f=. /\*X/\*-i:SflffiiBS«fit*<S^**xfctt^ 
-t?*^l«:x-<>y^>ym^©ll^xg$fT J 5©'C 
©XflT-^SIttX-f V^V^jft-T-S/^X/^— <t©IffilBK 

fiffi©55^i=ns-r-5c<t*<3rsET*fcy. «e^©<t5i= 
siMcKng l Tst $ +i^/'Cx/\*-fifi t $nt&PBi&*« 

[0023] mEtt»xstt©xttxs&«!iyai 

l is t ico i*^- am* £ n*? ft t \ . 

[0024] ca^izfcLxr. sue/n'x/^— mfcaE. 
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A,V ivC c tt &©/ <X/ \*— ft figas^ro^TS: 

fey. friswyKiLxsiifrsEn^tMis/N'x/^-mjS 
«tj*sp^-*Mb«j y = 1 1= «* y mm # ® asg&^tsm 

[00 2 5] Sfc. 1i!lft'<z.'<—tetiLxm-i:ltm£tiZ> 

y Atftfim$twm&&fiL&mm2iiz>i%m& y 
c&i=*y. wfsiiHii&sifi 

[0 0 2 6] S&IBISSXSI*, B"TfB$ljePlH!g&* 
«^l=!£^£m©jT?^^-£XifI£#t;:fc L 
<. C*il=,fcy. #Jffl)|3)!&»«£AX/\*— ttMUE&Ojft 
5£ < ft 5 C t A<"C £ £ . 

[0027] auSEH^XSi: Ltli, mII5$i|©lsI8S*iK 

ros<D 5 *>iiirS2/<x/*— tft&Mztizmt js*mbm>® i- 

¥3H*X-f y^^XTO-tfOtfMFSlftttU fro. 

ysfafrzmmizmm-r&zLtff-simizuz,. 
[oo2 8] scorns, m&m&^mowiiz^ib. stris 

$ SB^- <t MIB/ <X / izfeffi ts H -Sig^ 1 0>m iz-ffl 

&mm®i&&$L<Dm?*-ti&mm(Dfscm : §:5-z.T as < «fc 5 
iz-r^i*. %mffl®®&&tii<Dmwzfrfrt>*-f. *m 

[0 0 2 9] ^SgKlcfrfr-S^SH*. fllHg^X 

m&(Dftmx'ffiumm®i&&&fre>mj3iz3ziii-tzm&. 

i-*>fL-cBsa:35t--g)iai#icSfyfflif^ci:ic c ky % 
®e& <t f&si£;h.-&ag^£ff-sj?rr -ssf y m if 

J:y#i:Ll*„ Cfl)J;5'S:SfyffllfXS$fT-5ci: 

[00 30] mBSryffiifxfMu -eroa^y-ro 

HHI=$£3i*f^e>#:.&/\'7 v>-5>*£iglfT n*^ $ £ff2 
f£-r 3 3 * ? $ ff$;£xfl £?r 5 C t |c J; y , Sia^^ 



[00 3 1] lWie$W@S&*tR<t&S£;hfc-Kx 

'*-£&mmz-ftLxist®8i&iz&m-tZ3Lm£'tT : 5 zl 

[0 0 3 2] 

-< ^ <fc o r ft 5 j£ < 3ifflA<Hr^-C- fe 

[0 0 3 3] 1) /\*X/<— JBjJjgXfi 

*-*\ i»fBHKmj£<*£ffiit-f SKfefcy. 011^-r 

[0 0 3 4] HtfOT/ SUStSI OI4. 
S^ffiAX/*— 14i ^#t?^»©/<X/^— *<3r^©/< 

[0 0 3 5] S^J-Ctt. ATJ^ffl/^X/^— 1 KDSSa* 

1 1 aZtO:fi#A*^ffl/^X/^— 1 4<D^HH4ga5 1 4 

gB1 1 a. 12 a. 1 4 a 1 6 i: O&MoT 

[0036] cro/N*X/\*-«jStKl Oli. i5SxlS*-<7> 

^KS^uxAox-TriT^eK cirf-^ymmi-ff^-r 

[0037] «ren#i 6 l*&TL t-StbteKXlgL 
i» x o fcfc'L. con^i 6$#&^Ci:lZ«fey % /\'X/\- 
— «H6tE1 0±«:(7)P9l1±A<iS*y, -5-0»©]plHlK*S 

2 0t<D^^m*<^l-JEC^i:A:t,»r. Hfit 1 6 ^ffi 

'£mMfc % i \'X / ^*-1tfigS|l»A^ f, y l&t-f C t ic «fe y s 
[0 0 3 8] 2) ifll 

KriB/\*x/\'— ^jaffii oa»ta (gn-etiJia) \zvm 
®&&&2o$mmLx®2<»tRmt-?&. 

[0 0 3 9] C<D$t]fflH5]SSS2 Oli, i2())FET 
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xM-<«<. 3M&ICj?*<Z)/h$lN («lx.l*0.3nm) *>— h 
tt0)$MiPII]8&«ffi2O6<ffiL^*u fr^. C<D©HS1|h]8 
Sffi2 0 0)SRffl-lia[S[romffi?L2 2«tKlf&4l-C^ 
-5). CroSii?l2 21*, JjtJffiF ET 3 0£/*X/\*— ±lZ 

[0 0 4 0] WIB«|ffli[alKSS2 0(on^l*. 

«lfrt£1 0(3DWJ:yt/|x*< U ^lrS«£^*@A</\* 
X/\'-fl}fi&t5 1 0<ty=fe,+^$<*-5«fc?l-U-Cj3 
<„ *<*Wlr|;fc x w<75$flfflllKS«2 0^S^© < J;-5l- 
/<X/t-«fJft4Sl oro+ASU^I^S-r-Scilcfcy. 
^ffl/57/\'-M«2 OA\e.£i1.ffl!|l-A*^ffl/^/< 
-1 10)48351 1 aRlflI-S§-A*firHB/<XA— 1 4 0) 
48SM 4 atfglHiU fe*HHcfcB*Sg^ffl/<X/<— 1 2 
0)48SP1 ZaA^atStitl:, £-C<Dofc^g|J«- 1 

8*<©i®!5iKSffi2oo)^-<nicpai-r-5<fe3i^-r-s (s 

2) . 

[0041] cotmBiHM^oe/tx/C— fltjgitin 

[0042] 0 MM§)t&*«2 0aaMlBf=a{*/< 
*->t»lt. *a>5*>0)»®ffi!! (B 1 -eii-tfflS) /<$ 

->*fci*/<x/<— i o iz&mm&mn; lt§k 

2 o cdKBM l-l± c HI- «» * *x -5 / n* 

x/<— t HBfit^ s — ><o^ mm Lt fc < o 

[0043]© $«fflll51KSffi2O0)S®*fcl4/\*X/< 
HtJ*tiUD±lBI=ltttttlft*ftl£ftffiU COSMIC 
*oTlWPiaBMMR2 0fc«/<X/<-t(D|BI=|ftliJl* 

fcfc. $«ffl)|HlKai£2 o*<x;u— ;u$# 

[0044] (3) SflfflilslKS^ 2 o mSiiail:a>^ 
*ffl£ttftLT/<X/<--±Bf::jft*-*--i>. CCf^. ft 

2 o <k / \*X/ <— t A<StM- ^ ij — t -& fc tf>. 

[0 0 4 5] Jsl±«XD. ©. ©COlvfJllcfcl^-Ct. g 

[0 0 4 6] 3) Xftxa 
l582«{9lslKSS2 0l=RI+P,tiT^-5lliifl.2 2£fiJ 
fflLT. 3tttmSlttS«S2 0 fc/Cl/t— flijfttti O<0 
jgttri=¥*ftX<f »y>y»t LTFET30 «xs 

[0047] H 4 51=, CCflU^FE 

T3 0li. B&H^<*tt(D*«;3 2t, '>fe < 1 1 3 Oil) 



1-48^3 6) 3 KU-C 

>4S^iifflK:*ft3 2<d£bi=&i+ e>*u v-xa*3 

4&u:<7 I -h4B^-3 6(*##3 2 0)«5Bfr£>^aiL-T:T 

£i=Stt*4vcL^. 

[0 0 4 8] C©FET3 0|:S(frLt. SWIslSSSffi 

2 0<0&9.mn2 2|C|*, UflfBFET 3 0<Z>;fc{*3 2*< 
#apreg'Ecffi^ttSS»2 2at. C<Djg«M*eU#2 2 a 

6 BrJ£»|pH=®«rffirE F E T 3 0 0) V-XSarf- 3 4 

fLT. lte£MS»2 2 a $lCt F E T*#3 2 
©aSBI=fclt£ KU-f >4S^£/\*X/*-«fifc«1 Ol-fc 
lt-&A*SSTffl/<X/\'— 1 1 <Z>±BI=fcl£t£M<3F1*-T3 
gfAXA— 1 1 J:l=FET*tt:3 2£5lgL. MfiHMdJ 
8S»2 2 b^ICTF ET 3 0<0V— XSg^F-3 4£tiJ:*J 
ST-ffl/^y^- 1 2I=&$^L. FET 3 005^—^48^ 

3 6$H«ISI«2 0±©®l^»/?$->|:gl 

[0 0 4 9] fft^. CO^SXgTJIi. FET30 

i4±r±«35^&*n»HiiK»tt[2 o mmisiz 

mftn&ir&ZktfBim-C'&L «E3fcO)J:5l=FET3 
0 £ /\*X/\*-Sifi &««EIB(««& an<D{imT*n*tt 

[0050] ^(omm^mit. msLt£*naa.zzmz 
wm^vrnwiAjtz^m^L. f©±i:FET3osi 

[0 05 1] fcfc\ C(DH^xa^^T-5l=^fcoTI4. 

H4lC^-r<fc5KV— X4g^3 4ty- hSS^-3 
6 £<Dfflf=ffl{iPll%£&2 0©«^tBSP^©SS t $ 
-£*.Tfc< C «fcy»*u^. ca),fc5l--r+Ll*, 

^swffiiis]^»« 2 o oakm::*^*} & r % sg4s^ 3 
4, 3 6i=aiaajs:^$±i:$i*n=-?-©**siss-4s 

^■34, 3 6£ffi*48^JB/*X/^-1 2<k#JMI|&S;|g 
2 0tJc=&^|IST?^. £gg&l=fc If •& #48^0)15 

[OO 5 2] /N'X/'t— ffi&m 1 0IZ#*H?)/<X 

CMMBWMS 2 O 0) ilS^-r-< 

■r * 5 tz mm/ \*x / & sss j& g§e ^ m 2 -a-c ^ 

S*«»BiWtt2 0«l=l**£ttlt-r*J:3l=L-c4, 
[OO 5 3] 4) STy^lfXg 

$"I^iihiksis2 oA^t)SfeM^1■^l>ll=^aJ■r-5/<x/^*— 4g 

35 (0T?f*iKs: < 1 4»/<X/<— 1 1. 12. 1 40)483$ 

11a. 12 a. 1 4 a £#t?. ) ^ B 6 [-^-T<fc 5 I- 
±n«l=»ryttlf-C, nSB@&<tf£S!;*:h..548^£}&j£ 

-rs. -©cfe^'SSTyftifxa^iT^ctic.fcy. =&4g 
l rnaiE^tt £-^iaj ^ f, ms-r Set tfBifig 
ic/jry. -eo)Sg!^A<m^b$tt-g>„ 
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[0 0 5 4] 5) /\^y>ygflg (=>*<7$Jfcj£x 

v > y 4 o ©aisic it mmo*— x 5 o t s a tz 

#><DmiS4 2 £ff2j£LTiS < . 
[O O 5 5] 6) ttyHLIg 

BJiB/ <X/ <— tf J£tR 1 Otfel+|./<X/<-i5±5?UX 

li. ©IWIslKSt52 0(Dn<l!ll-SU3Lr^.5-D'Ei:^a5» 
1 8^«JBi. ^rtil*«fcL^ C©ofc;?gB#1 8©Rfc 

^cticjjcs. ^o>«iygiL,xM^<ottJi-r?i*. ±&<d 
mis-*}* (B5if+sfe) *<^«i-/h*<. ^fciS^aat, 

©IffliIa]KSffi2 oa>®ai:(5lS^»=iW7Le>*i.-Ct^-i.. 

fc-5*<. tlffl^r- X5 0-^ttgfcSP#6 0££&lcttan 
■T £> - <!: 1= J: o T J: y S5«> -5 C t A<rT 
fiEfcfcy, SeSffl/^— ^<x h'J t*i— 

[0 0 5 6] fcfc. w©«jyttLl8l*» BtflBX*I3) 

-5) rofii-fTo-ctcfcLNo fcfc'u -5/^ 

X/*-3gSS11a. 12 a, 1 4 a$^1 6*fclit 

[0 0 5 7] 7) ^r-Xiilg *«*j£Xig-€- 
©2) 

6) ©Wy&LX8T'#&;h,fcl3Btfj£#lc#L.. £ t> 

iz±Mfrz>-£f&mmmo>&m*im^ti:z'r- x 5 o 

(i9) Cffly-X5 0lt, T<HI-^PLT 

«re«wiEiif*tt 2 o ±«* e, a 5 nm l . 

-£<D*&l-lifliJfB F E T 3 o ^±^l=Htt-r -5^PSFA< 

ISIft>*V Z<7?iSPa5©S^P.Jt|S]#tC|»*^5 2*< 
SUSSftTU^,, -rtS.t>%^ C ©KjTKH 5 2 lifliJIH F E 
T 3 0 £#<t?ffi££fflA/-Cl^,, 

[0 0 5 8] Cffi^r- 0(D£*^gI5 (R&7KS5 2 
V > 7 5 4 s«7 v? 5 6 Jf><-y — X 5 0 t - 

mzte!&z*iTi^z>o /\-7i?vy5 4i*. &&wm{zm 

rfiZh. fllfEA 2f 38^85/ <X/<—1 KO^SiJI 1 a (A 
TJSSd 1 ) &l*ffi:*j3ffl ; y-ffl/\*X/*— 1 2(Oaggl5 1 2 a (fcU 

7v>^4 0 (fi-^A^^^Htvx^v^^) 

IB/\'7v>^'4 0*<T^t>lf A$tl> 0A9v^4O 
©fi8g©^&4 2A</\t7i?>-9-gga5 5 6 0>±H%lzm-£ 



5 OI-^l±$4x-5. 

[0 0 5 9] w©«Jtr*l*. ffFI5=&Sg^t/N'7v>y4 

o. 5 4t-Qmi&ztitz=>*o$izttL. maummiz 
mm z tt* n 4 -w \-z-x<7>i&mzm+ & tttz a * 

ss-r -5 - 1 njgg ^ o r ^ i> „ 
[006O] fcfc. >r— xs orogij^iSSBas^fei*. £ 
^j-M^sitko^-f >*/<— 5 8*<T(fii#(-^UiLr 

[0061] s) fitsaaitt^xm 

Htffi<&AX/<— OTTSIZ01 OI=ijvr.fc5fctt&as*t6 
[0 0 6 2] ifcf&SW6 0{i. ±1*a<t;uh— 'iAM 

■*©^#tti=»ifc*m-c»i*s*w wattle 

4 TSfr &l*£:&lcM*«M£*fe©:7 ^ > 6 2 *< 

Tiaj^l-3§aiLrLx*„ >6 2(7>(igl*BlIfiB'y- 

X5 01-fclt -5.7 5 8Wfigt^tBLrfc 
y. CO)]ttSaSP*t6 0(DSglCj:^TS-^-f >6 2<0g 

#^MSBA<«frtB7 ^ 5 8 -eg*?*!* * 5 i=fc 

[0 0 6 3] w(0tt^giJ*t6 Oi/U/\- iro^si*. 
[0 0 6 4] 0 Mt5^gB*t6 0<0±.ffi6 4lza:7K^->S 
1= J: y ^ft^BE-T * . 

[0065]© fJ8S^$iB<D±Irmter. COjfe^g 

[00 6 6] c;-c. <D<Dmmmit&-?^i,^Ltj:i* 

^sfg^eo^i-^y. wimtaGHommm (m* 
A^ < Ts^e#i±i=s+if=^sii) ommmi^miztm 

fc. (Dco^@ii©lS.iSStl^Si5*t6oroJiS6 4Jii^ 
U v- h ^ ifi^-T -5 C <k lc «fc y ff*j£-r SCbtBI^T-fe 

So 

[0067] Jtcfc\ /\*x/<— ro*i-^tfe**t-5-<#%.<0 

A<^*H*Ji^l;l*. ^0/\*X/\'-(-teS»a5*t6 0^*3 
CjttoLTS^L. Ma&8t&Sfl*t6 0£7-X|::}$S|-r 

[0 0 6 8] *fc, 8dlB/\*X/<-i:ftflfegp«6 0i:roS 
3tl-*DS.. ^x.lS'T-— X5 Oi:Stg»gIJ*r6 0 tlcSlMz 
«^-r-5^S)5$^l+r^^>7— X5 0l==fe,»S^gP*t6 

o^@^■r•^)w^:7b<»^Lt^. as^so 
t Jfcg&SW 6 o t o)?mz -> y 3 > =r i*m& b s ;u 

[OO 6 9] 9) ^f^>^Ig 

HtrlHIK7KM5 2<7)±ig|cSl ll:*n?W-7 0 
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<fcy, i»*i5 2rt^s^-r-s. *&i=.. 01 2ic^-r 

<fc-5K* */<— 7 OKtSI+Tfcl^fc/K-i/T-f >?"B!aA 
P7 2fr£g=iifc^^<>^ffl$aA^.5C<!:l:: e |: 

y. rs*^5 2rt^^ih-r-s>„ c*tir«ty. ®&mi$.& 

[0 0 7 0] Jairo^^l-LTKjf^HfclHlKSIfiEt*!- 
JSlvC. *<DA*4g^ (A^ag^mKX/N*— 1 iroaggp 

11a) i-mass. as^as^ aatim^m^^/^— 1 2 

5FET14 <DW}ft*mm®i&&1g. 2 O IZfUoWiSttlfc 
UM®mz&-oTVmZftZ>^£\z&V^ ftrEEmilS 

[0 0 7 1] £fc\ frf5S^XSlrj3L\T. SHEIKS 
t5 2 O <D»®-V>/\*X/\-«)StSroi®lr$6ig:tt^»a(^ 

»SBW£a*L-C*J:l^*<. @1 3lcjF-T J;5I=. /\*X 
/\'— (H-CliCHt LTAAg^-ffl/U/s- 1 1O5#.0ijt 

Co ) <D±®i:fcLNT$W0KSffi2O|::m&i>SP#<!: 

mwmi&&Wi 2 o (D^a5Tffia>}R*i=^5tsii s o zmft 

[0 0 7 2] ©HSl|a]&**£2 OA<@1 4IC^-rj; 

so^ffi-ri.ctic.fey. m%.mmmt®t±zm&Ltj:t>< 

%S!l^l|slS«te2 Oi/\'X/\'- 1 U05Si|A<t#S. 
[0 0 7 3] C(DjSI*. X;U— /fx— ;U}gi^S5 2 A-^mm 
Lt/U/<-1 1 iWffii|51KStg2 0i:^liA/fc*f*l+t? 

«^wic^-rs^i-t,^«T'fcSo mi*. ai 5 

(a) l=jjvr <fc 5 dx/u— *— ;ufi$£g|S2 4(D*§t/^X 
/\*— 1 1 (D*iD<t<O^A</Jv* (/*XA— *lDj!><Jt&6<J 

>h£L>) Ji#lc(*, xji-- 7fv— ;uggiai2 4©fiij^|ra> 
8 0£R-r*U*«fcl*U j^0 (b) fzijiirjzo 
lc/\*X/\-fgDAH-#*£ivt§^icte]?5fEX.;i — tJv— ;u 

2 4 £ fflfrck -5 d&gSI 8 O SE-T^IS J: I*. 
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